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(54) CHEMICAL REACTION APPARATUS AND POWER SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical 
reaction apparatus constituted so that functional 
elements such as a reaction flow channel, a thin film 
heater and the like are integrated in a minute space, 
substrates are well bonded mutually without requiring a 
working process such as highly accurate alignment or 
the like and the reaction efficiency in the reaction flow 
channel is enhanced. 

SOLUTION: The chemical reaction apparatus is equipped 
with a main substrate 10 comprising a minute substrate, 
the reaction flow channel 20 formed on one surface of 
the main substrate 10 and having a predetermined 
groove-like cross-sectional shape and a meandering flow 
channel shape, the catalyst bonded and formed on the 
inner wall surface of the reaction flow channel 20, a 
closing substrate 30 comprising a minute substrate 
bonded to one surface of the main substrate 10, and the 
thin film heater 40A interposing between the main 
substrate and the closing substrate 30 and bonded to 
the inside of the reaction flow channel so as to be partially exposed and having a material 
composition of TaxSiyOzNw. 
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(Si ) . ^ (O) „ (N) H^Ta-Si 



[0035] £Oi 3 *«ft***4ft*RJS«t<c J: 

mzmmt-?t t &&LZtix^&cr>x\ mmKcoitm 
=jv < sxs si k tfT^ , jt«?am^t= 

ffiS^-fr £fir 3 £ k frTS h . L?ztf-?X. m%Bi<V 
TS*. 

[0036] ££T\ ±Mmmt-? uzgmmm) 
$m<omni%zm±-t&m±3m iw.2cmmm.) kos 

3(cig{t^ix§tc0-C*>oTt iv^t. Hita^coflilffi 
M (3EMfctco%&l l zm^%\.m) izmi-ftiixZitCDX' 

mmz*:$sizfo±-r h z t **t# , rasssEHfrtSPT^ 

[0037] Sfe. Rftvffi^SLS&^Kco^Sr-^tf i 
3^m§^SMb-^li. _hfBTa-S i-O-N 

%coit^i,zmi-&m%mfimmwism&^mK ua 

5 6XiUT (»4 t<(i. 4^3 5X^5 6X^81)'' 

5mQcm/DJbSl OmficmOlic?)?^ fiS«0 
laffifcfg^S^T^SClk^M^K. £^=t3^« 

. fltfe 1 0 Q/DJJLkOi^- b^ii2rS|3i-f-^ Z\ t 
^'T-^&kktic. RC«S&rtT'<7)-(b^SJ5^S!^ <£ < 
(S3i-ri»c!:k* s T^S„ 

[0 0 3 8] WWt-^taMW-4JJETa-S 

S i-O-N -H*»fe**fl:-ft«* % ^Mt-^kUT 
fflffl-rSdktCfcO. WiBf. x'Jay^^i 
aHKk^r5^ffl&&»6«r4B!iha«k*. aa»LTJ9fJg 
mBES-EpjD-r&ClkfciO, i^'Jays i k^Xiat 

«HRfciW«b-^k*A»t:«^i it AST* 

[0 03 9] USTa-S i -O-N^O-fb-^ 

tttt* -HRWfc5S^in:«ck LTSffl^ixS^S^cOg 

'J 3 > mmizM LX , Sft TS*PSf* 

«ek wbbtx h v*tfimm$LK,iz < < s sgn^ttsco 
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[ 0 0 4 0 1 ?SMb-;?#ife2J£kKjLh*«ikO 

KfcoTti:. HlSh-^£fij£-r&-tETa-S i -O 
- NSROfll^ftoafftA*. Stia 7. 0X1022 / CB 3 
ULBcgJgSix* J: 5 fc. *K:< k t> . IMMtSmz^ 

Of. Ta + Si+OI«) ic±omib-^«B 

«Lfc«^j=jte tx . ts&iz&^&zz&R'rz z t 
s. 

[0041]ifc. *JHBt=«*««^X-y-Att, ±34 
Bf. TA'ii-^OiWHBRXli* (SSlOStHdHifr) 

f«»H*»6*V4a«B»*T*«^*^riW-i Z k &X' 

k**-e***>-c\ mmam<r>smwm^mx.tiim 
tfr$-*£k#T§*. 

[00421 

9§fc« *^«Ei«OH«i9B»tc-3 V vc . HB£# 
HI tit. * -f^SJE^S^ 

ft*. 4fc» 02 li. 4^H0B!OUCfiR*'fb¥KlSeiKO 

[0043101(a). ( b } feSR*" 1 5 fc. 

*i*RJESH»«U ;*JS!ILT. gM>£8ub»6$r*±£l£ 
(JRloatK) 10k. g±*8il 0(0-BKCi3f$O 

*:KJSSS&2 0 1 . 8KJ&9EIft2 0cDf*jS® (flitf. 



(03****) k. ±£ttl Oco-BM (£JC90&2 0 

« (§I2<7)S&) 3 0 k. ±E±«K1 0kS±S«3 
OkOlWzrtttU *>o, KfweS2 0P l g^^<75-S5*i 

OAk. «-**."t»£$*vr^*. 

[00441 ;;t, ac^8S20{i. hi (b) t,z^ 

fflSM^Jgffi) te. fflAif. m-^S (Cu-Z 
n ) XOttft*'ft£ e aifflJft&& (CVD) »fc:J: rjffiB 
OJ^$ (Wi-ff. ljum-lOO^m) fcft^Jg^-f* 
itti^il (a), (b ) (i^L/si 333000 

ft*. KJ£g£K2 0{±. ±££l 0<D— ffiOlt; 

0#S^$ixTB§±;Sii&. ZtHzi*)^ mfcoftmi 
«CD»ASB2 0 aA^fRUff 2 0 b fCOABlnflftfl*. 
fcaBfcW»*S*L*. KJ&a»2 0$4fi£-*-*ai 
fRi. rt«lDfclMWi**fMBB«$*».*fc» % Ell 
(b) fc*bfcBT»*=8VvC»tt*«*«-F. ^iftnrtg 

nfiSkm&r. mamm*mffit txe. stfaisi o 

OjumOT. ai^SOOAtrnJaTT-ft-oTfeiV^ 
[0 04 51 ^Kt-^4 0AJi. HI (b) . 
(c ) fc^cridfc. ^*<fct. ±*K1 0<5>-ffiffl| 
{=»j£$ii^SfGSRK 2 0 ^StBK^m^JS L. MSS§} 

<m®mi l z£*)mmztix\,->&. zzx\ mmt 

-^4 0A(i. **WtCli. fy$)V (Ta ) . 5/<j3 

^ (sd .ggg(o) . (n> tm>*:**ma& 
zit^mr a. ^ s i y o z n w *&mzmm-th 

■rk^'T^*. =3r*3. *3ffiliZ&\vz$gmmkb VX 

[00461 =5r*5. H 1 tciJV^xti:. -fk^SJSESSoS 
tc»6aB2 0Aj^g[fldHjSt<>MWA*2 0 aA^tfJSP 

s$ix*t><7)T{s^< . oxam±mm3otz 

ttLX mm.1j\fi (-«r*>^ % ESI (a), ( c ) fcrfcv* 

t. t&mizmmxm) tzisdrnxmoamfmizm 

Ob*m.\fbivttmjilt:li-tZi>0)X$>^X i>X\,\ 
[ 0 0 4 7 1 Z<7)£ a ^ffi^Sr^f-S-fk^^S^Stfc 
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Lfimmat <»i *_lkri6s»2oo 
ltjd^l. KjE8iE^2 o mznmm^tLtzmmmiz 

3*U KB!8W2 0«»ffl»2 0b*»6»ffiSii*. 
[0048] £ d «rft*KJesa»:*5«t4 

HJercUE*tt.. £-f v 02(a) ltii?*-J:3ic, 7* 

d£J&2 0 ) Httlfitt. 4£&(ffiJftJI8; (CVD)f 

3tt9RattKJIfcHMtt- St i fete, £<7)±fflgi01I 
08S»»jSl8kiiaitT, 02 (b) i=jj?r*-J: d 

omt3IKb--?4 0A£JBjft-4-&. ZZX\ S&Stf 

x(o 2 )t»(N 2 ) titzDv-dvn 

^ (ArliiMt^ (Ta) , 

[0 04 9] ZLXJ 02 (c ) IZTjk-t* 5 tC. 

1 0fc»*S*ufe±aBai» (KJ558SK2 0) £#t?£i£ 

fc, fflihSS3 0 tcJB*$*utitHb-^4 0 AjWWJS 

*rttfctrv\ OtfO— Hffl (^JESSf&2 0O»SP 

ibpssm) tm±ms.3.oco-mm (sih-^4 0A 

fill) ZtiizX*}. mUzHkLtzkolZ. _fc 

ksmml lot m±ms.3 o t commf&t-? a o a 

tMY&ttbbhte. »ESSi&2 0l*ItcBifc-?4 OA 

[0050] ico j; o tc. #§y^®tcS6^Kj£ii 

<t 3 t=. mit&mzftmvtmmsst 
mfozti. ^mfcizmjkMWLzmirt&mtz. uamo. 

#<D£M (ttb-h. Rs^m>timm#.cr>m!?mmz 

*BBK<^«Hlb-^ *flMJte»JES** £ b tfX'% & . 



^£U-ri>fil^*LTV^^T\ ^JKb-* 

tL<{i. m^m^ju^-^mti-htiMzm 

[0 0 5 2] ££T\ fia^fftct>v^T ; LieS6L7 , 'wJ:3 

»cgiEii&F*3fc?iiKb-^*isai-rsm«$-3afflt^ 

iE<7)5JJS7%^®T-f - £ £ fc *^hj LT ^ £ . 4 , £ 
^i:K±^«0^^Kb-^ *^^fS^&^- L 
T t COT*, 3 gfcJ^I^«5DSVHc«fc SIHM-^ffi 

—» tBS— 5rT-i.*iftv%^Kco^JKb-^ (^agtn; 

# ) a , %mm&mi,zm h m&fc.<mm*. -?t 
oizmg.fz, ! £mi>$>&. 

[0053] ^ £T\ *S6BBtC*5V^T(4, Slt-^i: 
LTSm-T-STa-S i - 0-N^stffi|fc;-?Vvai*8! 

t i>mmtF5jmwt¥Rmgmizmm utus^wbh 
^ Lx*#:fi<jfc§iB^-r I. . ( mm®, t tmmnm® ) 

[0054] _B#uti:p^ mmt-?izmmzti& 
&zb*gmt-t&i>cQX'hzcox'. h&w&<r>gsm 

«r*l/0**i&»f*&S. ££T. ^Ug^s^L-^ 
■fcdfc. ?iKb-^c7)^®^«^^^t Lfc^. «g 

[0 05 5] Cl<7)i:§ N «Kb-^tCl^$iiSi/-h 

. ?SJKb-^coiSia«attc*5{tSSfii (CTi. 
tf. M^«;6|§Ptc*3tt4b-^ffiSltcO^^^) t 

-f&ZbtfX'Z%<%?>bti>bz. MfDte'miitrim-t 
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f/t^^-rrSk (0>RJ£. 10 0£VQ£gJ:'9*# 
[0056] *P56^{±. .tiEL* i a =Sr#ffl£g 

*. m*mtzmt*Kt£^ mmt-fizi&mztLht/ 

l±. OQ/DULbl 0 OO/Ol^TtclSSgS 

Kfc-^tt 10 0 0 A— 2 0 0 0 Acommtzj&itLZK 

SS$iX5gil*^aj-tSk. i-— fgtniR#l 0£2 

frlOOOAktJt^Wi. fifa^pii lmQcmfc 
*ai£*U 4fc, !Wtfc2 00 0AI:Lfc*£fc:tt s 
JgfitSSpteO. 5mQcmi:maj^S. >— h 

ffiStR** 1 0 0 Q/DOi: £ . ?&m£iikcr>m&t Sr 1 
000AfcU;i§-£fcte. It»p=10raflcmfcS 
ffl3*U K«t^2 0 00Ai:L^%&{cJi, ffi 
tfiStp it 5 m Q c m b %& $ ixS . 



[0057] z<r>zbfrt>, *mtmmiz%z,m&t:ii 

WtiiO. 5mQcmJJLt. J: "5*?4 L<ti. Kfeo. 5 
mQcmiiLLl Omfl c mgjglilTCl^SiXTV^ £ 

s i -o-Kjkmiwttmm&bmzmbvmmzmt 

^•ja>\ mm. mm<r>&tt&.im%&£Hzm.izz 
iix^z>bbi>iz. ttm^mzm-zmmbrnmco't^ 

m (O + N/Ta+S i+O + N) tusrs i a 
SfLTUi,. ^LT.. JtlB&ffiSffl ( 0 . 5mQcm- 
lOmQcm) <7>J£tn;s££t§.6 £ b #T'£ Sfl^ffi^i 
Hfi. m<aRMtMfc*$*vtv^«kafc:. mmb 

IfOM-^^T a - S i - O - N^^^#£0«E 
*a5 6%&T. <tO»4t<(±«Sfe3 5%~5 6%T-J> 
S^i:*«pjBJL!t (*1 ; [0 + N/Ta+Si+0+ 

n: ffiL [&£*] a. custom] mum) . 

[00 58] 
[«1] 





T a 


Si 


O 


N 


O+N 


(itiQ -cm) 


as 


Ta+S i+O+N 


A 


40.3 


24. 6 


20 


t4.3 


0.35 


0. 56 


o 


B 


36 


23.5 


19.7 


20 


0.40 


0.74 


o 


C 


36 


23 


20.1 


20 


0.40 


0.78 


o 


D 


32 


22 


27 


18 


0.45 


T.26 


o 


E 


30 


20 


35.6 


T3.6 


0. 50 


2.40 


o 


F 


29 


20.5 


35 


14.8 


0. 50 


2.55 


o 


G 


29.2 


21.5 


35 


13.2 


0. 49 


2.74 


o 


H 


27.5 


20 


31.5 


20 


0. 52 


3. 99 


o 


I 


29 


22 


36 


12 


0.48 


5.00 


o 


J 


25.3 


18 


37 


18.9 


0. 56 


8.74 


o 


K 


23.8 


i 19 


45.2 


11 


0.57 


12.00 


A 


L 


22.5 


18 


46.5 


12 


0. 59 


12.69 


A 


M 


23.6 


18.5 


48 


9.2 


0. 58 


14. 31 


A 



[0059] L?ta*-5T, ±j*L^J: 5 fc. ^msilzm 

mzixtiBismmnm&mttni^z&tsmmzttm'f- 

<r>is— h£Si£8Wa 1 0 Q/TD — 10 0 Q./U<?Mm<r> 

a*>. fmcry&mzm.feth zbiz**). i>l<\±. ± 
iz^mn.&vm.ijLmzmfo o . 5 m n c m/o~ 1 0 

m £2 c mWmmtO o *>. fiSOSffifcrlS^T-S. Z b t,Z£ 

*) , m&Vimz&v&mmRifimm<7y£itk^ 

^Sr«ffe3 5X~5 6%coffiH«0'3*>. GESO&ffifct&g 
•thZ b IZ£ *) s 8Kfc-?a£U?3£»feMtt£S!t& 



[0060] (mimibmBzbomm) jkwc. shr 
t-* (mmtfLm commmtb^m&bammiz 
^Twpn-rz. i3ii, ^mmmi,zm&-K&%jtm 
w.izmmzti&mmt-fntimws.b z<r>m&.owm 

[0061] ±3&Llz£5lz. %.fB3mftt,zmmt-? 



# • 
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&ffi&-r&$m&tm k LTTa-Si-O-NI^k 
■SmzmmLT^ZZklzZK). m3lzy?rrj:dtz. T 

a+si+oi imsm) <n<tt-&m (m*w%xmz 
xmz) izimLx. sv^g3^#^^sdi.. mmt 

tit: (m*mzxmm) . *ix. ^mm&tK m« 

mt£ Mhti&m , Tk^OfS Ate i £ g|«c9&-fb!»mit 
Ztl&m&t LT . Si*a7 . 0x1022 / CB1 3 jjjq-^ 

[0062]£*>Jt3 %$m3mmz&i?&®lg<7)l&%. 
IZi. 9 . Ta + S i-t- O^^-fh-^fe^^fg^-^ LT^ 

[0063] ( ttmmi&tm^^xmm&t^mm ) & 
wc. ant-* nmmm&k&mtm 
t^irimvsm&cvmmiz-o^xmm-z. -m. 

TU\ ffig«£3 0 0>4 0 0*CfcJlg$6LT 50 0 V~ 
1 k "vwiSEES: epiirr-s i t ici 9 1 V«) 3 £fc # 9* 

^Tgffl$ni>. j^L^iatc, ±a«at/Wih^ 
mzmmt-ftfittt&mmzmmvfc&kiz&^x 

COO 64] *SOBKBtC*Lfc±a«rTa- 

s i -o-N^<oib^i$r. *m^#H^-clra»-t 

STK^-fl^aSril-r^ttcj: O^ft&Ta-S i -o 

swfct Lxmmtfz^. znmmimitfc^yzmik 
-?mt,zi>mm-rz>ztrfX'Z&, ztuz^Kt. 

Kb-^ k Z k 4 . 

[0065]**. £g&km± : mi.<7)mizmmt~? 

3rTa-S i -O-N3R<0fl;£»li, — «tt£9Bfe&tt 
frfcLTjlffl^ixST^S-^A (Al ) . 

(TiW) v «(Cu) 4 fi^(Pt)n-5 



ami) ^?^€3(^r?x^ib^4^r7xxK9(dtt 

ZtlzXK). ORb - * OSBMcff-a Tjaffi^g^iDEffi 

4£fc#-e&4. 

[0066] ifcfc. ^^Jfc^S-f^SJ^SOflfeOll 
JBBIIKcovvc. HM?r^tTSiW4. 114(4. * 
& fl3*KJ6KK(3ftJB £*l4£O£3S&SB<0fl!j<9 

W&Mk fflm<r>mj8.t,zr>^Xliffl— ?ffi*?$:ttLX*cr> 

[0067] 04 (a), ( b ) iZfKtJ: o tz* #SOfe 

imiz&&it¥Bum&tzffiai$iii,BU£%ffi&^ * 

mf^&^mkZ^LXm&%ixfrKRMM2 o t . 
Sr^BS) t. 0O-BM (SJ5gaS2 0O*gl5 

2C0SK) 3 0i:. m&M&3 OcOffiMfflJ (±ISt« 

^-(aKHM) 4 0Bfc. Sr^liTfil^sfLTV^. 
[0068] Z£\X-s Mt-^4 0B(i. 04 
(b). (c) liZTFrfkoiZ^ 4>%<ki>. ±M10 

iO— ®IBlfc^Sit7tRJt5SES2 OcDSaS^bc^^^r 

Ta x s i y o 2 N w A^^rS-fk-^jiOH^^J; 
9«fig$ixT^S. ifirfe. -(b-^HlTa^ S i y O z N w 

<7mm&f&km«com<&k<ommz~?\\xi±. Ij&lk 
temtmmkm%FX'$>z>cvxmtyZ i tmi-z> . 

[0069]-5-LT. Zc^Xo Sr-ffc^KJEilgfcfcltS 
MitTn-bx(±. i-f. |12 (a) . (b) iz^Lt:^ 

■Skmmz, ±ms.i ok*c&i/v^^mm<r>-mM 
t>zmm (s:jce>ses&2 o ) s»jsbfc« s sm&vmmm 
izm-m^^fimmiM^i-ttkkuz. zcr>±mm 
i Qmv)msmtf£Lmki± : &±i,x. m±m^.3 o 

($ns&mz) e^zttm&<7)imi l zmmt.-f4o 

[ 0 0 7 0 ] ifcWC\ ±S£ 1 o fc^$^^±ia«gs 
(RJSSSS&2 0) fc-t-tf^igtc, ra±*K3 0fc^«$ 
#ifc9Mt — ^4 0 B^JE-tS J: a fc, ±S« 1 025. 

im±xm3 offlsoffla***&ffv\ oco 

— IBM (KCOT2 o^sp^nssgisi) t^±*K3 0 
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«i o tfflikm®3 0fr'&£m-&%tLZ>tki>iz, m± 
[0071] o t=. *9m3&mz&&tt&Bimgi 

LT . J: 0 < mStut^R^fflgb 
£ffi#£tt*e§-£££k* s -C£-l>. L*r#oT. SSS 
<0i8i«2S^££®k-ri>.rk&<. fS^&ffiUfcJ: 9 

[ o o 7 2 1 ±M\^timmm.iz&&tt&Kim. 

k fc> . ffffitb -^4 0 *fc«tt3*L4»S£0>JRx*/l<<¥ 
k tc «fc 0 . J5fa«08»HWl££«-r4 £ k * fc<0 

[0073] <^M^xr-j^^(r>mmm>mz^ 
wsshsxtm. (*Bti^fA) 3 o o^satftA. 

[00743 05 iCSSrf J: o fc. *JHBte«4-ft^ae 

^a^'SfflSiismai^xxAsooti. m. 

ooi, Mf&m^ 1 0 0 £*t LT*B£»Tfgfc:fii 
m^O^^fflam^ASiTJt^^-y^ 2 1 
ok. frbmSLZtL. jwes;a-*ioott. *s<lb 

SffcSSS («mm?lfc*:#:) 1 1 0k. j»pt7?2 1 O 



iff. *Sg*£ttt£#M. SMWffl^ 

*> of&n&i i o *v«ottift**tww-4 mmwm 1 

2 0k. fttt&l 1 O'vcoSSv (BSfc) OftlftS^fiHH 
fS^©J»aJ 13 0k. JKHftWai 1 2 0 fc «fc 

**fc;«r;MfcL-c#*»i i oizmz-tzmm&m&i 

4 0k. IfcttSB 1 1 O&tfMSM 1 4 0 £<£miZ& 

t-cjtffe-f 6fcftoaaBW»» isok. s&mss 1 1 o 

yf^t £3rr£3Emgpi 6 0 k . JUtV*-^ 1 o 
Ort^^Ki^. 3tmtWK ^TSi6#$iJ1»^l 8 0 

tci 9?ems& 1 6 o «o w&tmzwittzwmmniztb 
n&mz&jjzatfj-t&mffim not, jw*y* 

-;n 0 Ortol^i&tf^g^^SI^JflqaJ 1 8 
Ok. fc*UT»j£§*LTV^a. 
[0 07 5] fltfHHMffl 20JS. 9 0*> 

h'wmmmemm.mz-mz x oaassiuawjiai 
Mf43?egp 1 4 o wftigtmrthx o izm^itx v> 

4. ^©J«^l 3 011 ffl«t^fA3 0 0^1- 
«*»«»ffiafeSSGi». SHHffl 1 Otcl^^X (0 2 ) 

xii^^^-rs i a ten BEsn-cv^ . ema^ 

1 4 Oti. flM'ty^ 2 1 0 rtOTJka— ^{ALCOHOL) 

(H 2 O) ^^mtt^XVMHIIMmW 
851 2O5r^-LT5X0S^. (H 2 ) k&\£s&mco 

-mimrn (co 2 ) . s&ic. ms^-s-ft*^ <c 

O ) Sr±B&-r4*II^K®RJ5gi5 1 4 0 a k . 

-UMiataKamBk . ft*tr«iftSii.-cv^*. hm: 
^-Kfl^ai (co) *®mmmn 1 2 os.i^/xt±^ 

1 0^fi^$*TJt* (H 2 O) kSJE$*. " 

mu&m (co 2 > s-t/*^ (h 2 > Sr±^-r4*tt^ 

7 hRjEtP 1 4 0 b k . hSJ^El 4 0b X'K 

JBLin»^-IftRi(CO) (O) bK 

m&tx. -&it8m (co 2 > ^i^-rssi^-f^ 

JCii514 0cO3*>. ^<k^— *S:fiSi.^fll^:?:* 

[0076] StSSJfflSSl 50ii:. IM^H«mi8 0»> 
^^^■«#lci D . TkSgfvttKKJEas 1 4 0 a . 

>-7 h^js^i 4 0 b . mimtt£j&Mi 4 0 ctc-eii 

^Pitgft^ix^^Mb - ^«l&-r4 ikCJ: 0 

Jl^J^r?.<tatcBlB£3ixTV%4„ 4fe. ^®S1 1 

Ih-^40A. 40BlCfflSt. Ta-Si-O-N 
JM^QiPICJ: "JflHeSifCV^ k k i, ± 
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[00 7 7] ftmai ion, «m**i4oa»£« 
teztttem (h 2 ) . sMHmni 3 oa>£& 
&$*ifc®s§#x <o 2 ) ic*^vvCs mm.nmi*% 

£ (IBS) f-SJ: 3«IW8*U 3tmgPl 6 0 
14. fttftl 1 0T««S*Lfc«*fc:J: , J3E«Six4J: 
5fcl£S££*U OTffl 1 0aV5EHSf 1 6 0^^< 

£43 toBW£3:h.Ti.** . m«tf 1 7 0 {4. ftfHMW 
VI 8 0*>S><3aHMl#taEtT. 5E«SC1 6 0T*#« 
3*ufc*»l= J: 9£ffi«Sfg|5 12 0. aUOHflW 1 5 
0 , «B^-£tffmWffi 1 8 0 fcHttJ*«tfri-& fcfcfc 

[00783 MftttMffl 8 0(4. 5t«gPl 6 0T'#« 

it. mwm&i 2 o. issiw 1 50. 

tT*«»l 1 0 teWjftftlW £ J: 3 t=*§^m-ts-sd 

sagge 170 crm^-rs 1 1 ffiBMim* 1 2 0*-' 
t^^m^m^-ri. 

3H 2 - 6H+ +6 e- 

[00 8 1 1 — zmmzg&fflwfii 1 3 0 St^lt 
^^ogggtfx (o 2 ) & 

e^6R*ESC ( 2 ) fc5jcT4 a (c. JJgflfttt&J: Oft^ 

6H+ + ( 3/2) 0 2 +6e- 
-r&*>^. £^4 3&-&<?)«Svfl^RlE ( ( 1 ) 5$& 

tM 2 ) (4. «itiSJa~8 o-ccoJt4satrtg^^s% 

TT'BffL. mat^HBySfttt. <H 2 
O) fctJ. JiML/iio^rSm-fb^Etc 

4 Om^cS&Sft&m* <«ff • «SE) 54. JJMS* 
RiS* ( 1 ) ittf ( 2 ) fcr^Lfci ftfl&l 1 0 
OBSH«t=«|ftS#i4^R^x (H 2 ) 

[0082] Lfc#-»*C, IttBfBlftttK 1 2 0(4. 

1 1 OldfcWC. Bf^m^J^^. JfJ^jfSfcftfc^ 

S=5r*OTk*^ (H 2 ) t^^cmm^m^MK) 

SsX^t*. f^r^jraffis^ 1 4 0 £4 d****^.^ 

3r*S. ^gBHffiSl 3 0(4. fttffl 1 O^ffijlWtc* 

«&-r£»#st#.x <o 2 ) <ottfflwtzwmziiix\* 
i no fcfetts #ffii«fii&fc 0 oignoft 

1 0^^m@t-«^S®^'x^*5r$iJffl-r-S.<I 

<, sfemm 1 oo«^fc«Btts*#*fc#sifr*-4fc 

0 iz& \f&mm&&&v>mTW&* . jKft*msi 2 
0 iz& ^xw&%tih*mti*<r>m&^<7)&-~c<mm u 



[0 0 7 9] *LT. 5W*^jl-;H 0 0 fc#JKa* 
fc«j£Sft£8»-W?2 1 0(4. SgttffljBm**$fA£ 

titemmx® 1 9 0 1 . i&mgp now 

3tIii*3S«!lS-|lIlR-r«,SI^!BJ0JRa52 OOt. £3TL 
Tfl§j££:h.-CV">£. itty J .-;H 0 ORT/mi^y 
9 2 1 OT-ffijS^tL^jgmm^^^xAS 0 0(4. 7^ 
XD V C COftitL D (C# LTW3t<^WWtft 

•r;\M XD VC frJEfctcBBttS-S* Z £ . 

[0080] dir. f&msn i o(4. ®»onH*ia^ 

JR) t. Z&Lxmtf&ilX^Z. ^LT. £<D4-3& 
«JjcSr*rif6«»l 10O«m=ffifc. ftmK«SS14 
OSr^-LTftai^ti^TKS^ (H 2 ) tmteZtiZZ. 
t(c4 0 . ^^k^RJEjt ( 1 ) dScTi 5 (C. _hiBte 
S?^4 0«^ (e - ) *^Ht^7K*-f^-y (rnb 
> ; H+ ) *s^L. -f ^>^mM$-^LT^«Bffl!ltc 
jUa-TS i: 1 1>(=. «S«ffiSrffi^S^mffit4 *3« 
^ (e- ) *qX>?ai$ixTA^«i^$ixS. 
• • • (1 ) 

^S^LJtST (e- ) t-f3t-^«K2:3iiaaL^7lc* 
'f^-y (H+ ) fcSM*OBgg^ (0 2 ) &BtJfeLX 

3H 2 O • • • (2 ) 

SStfiW 1 3 0 c?)K& 0 fc31Sv?L^IS(t. ^«S5 1 1 

0 iz&l-ti, tti£¥fc&lzM\ ^ti&±M?M3aWStma 

[0083] ifiKii 1 4 0(4. wm\m&i 
2 o (c4 *) mfe<mfemx'mii*ti&ftMmi!m<,zMi 

1 ocftsn»tnt©ribot. ±^l^h 

1 . H4#M1) ^{£^^»(C3Sffl-ri» ^ i: tfX'% %> . 
AftW(c(4. ^^y-^c7)7j<gl$r-t-tfM*«m (TA- 

Mffltt. <h 2 ) £&j£-r&. cici-c. m 
a. sm!§%#f?;b:h.T v ^ h &&?mtt<?>®mmmiz 
mmztix^hmnmmmt lt(4. .his^m^i 1 o 
(34 0 . ibsswa v j-jv^-^mhrnx-mts *4E.m- 
&z.htfx'*hmmx$>^x, mm. x 

<m^^m<^^^KX'^^ix^mt^mip^i> 



[ 0 0 8 4 3 Z Z X\ ffift»2t35 14 0 tCjbHt^**^* 

CH 3 OH + H 2 O — 3H 2 + 
CH 3 OCH 3 +3H 2 O — 6 
[ 0 0 8 5 3 Srfe. VvT*iO*lgSt\tt®RJE£i3^T 

SfcfiO^j&fo C0 2 )I1 ^v*t:ftii5ti 

h. L*#-?T. l&Ltz&tffimzTaLKXotcit^ 
g3Si£B (01. H4#Hg> HRmffffil 4 0£flffl| 
-f£.r fc^iO. RJESEIS <RJ9F) <7)%m&#;<7)4M 

K*tLT. _LfE=g-fl3*RJEiS ( 3 ) „ ( 4 > fcjjsLfclR 

[0086] i^t, tm&.mtiAoizftmztL&m 
mfcmjmiz. mt&. m6 (a) t^iaic. ^ 
y =i >^*3»*«k (±^l^±s« i o icffls-rs ) 
141 (o-mm^ ^tm&mfc^mstoagffi*: 
m^x. m^cmmmmif^mm^Lxmmzm 

if HtVfzmtokibB 14 2a. TKtttiJgP 142b.Jp} 
MrtlSB 14 3a. 43 b. 143c. 

14 4. *Xtf>liffSffi 1 4 5 i: . «i 

±i3KS5o&ss?&i 4 4<mmmiii!;tsm®xh 

oT, iS®SJEg£Bl44(*i^ai-r-S.J:^fc. 
tt/hSfi! 14 1 JiOTt^fl^WK^Sffit-^ 1 4 
6 (±at7t^Kb-^4 0AtCfflS-ri») fc. tt*£ 
S14 l±£$SJgt-* 1 4 6**|-LT»£S*lfc«MN 
£Si (ilU>:HihSS3 0 fcffia-^S : H^Sr*B&> 

[00873 flmntaiati 4 2 a&i/*tta}g&i 4 2 b 
mm. t ltsessf*i tRtaj-r ^^atmrnm^ lx v » 

5 . L.Jt#r>T . BmRtajS? 14 2 a&tfckttffigS 1 4 

2bti5(t^^«ffl«mx{i*<^ti:aiatcao-v%-c. #1 

Mb-* 1 4 6*»6^Sft4«&x*rt^-fcttttteW 
) . &m^th^ 14 2 a&lf*Rtaja 142b 

temm&&<om&mz&m&$:mLx^& . 

[0 0 88] MMQI1 4 3aJBf*JMUil 4 3b 
fcTJnjR$*lib-*'C*oT. ^RtffiSP 1 4 2 a& 

i^*tttfigE 142 bfrt>mmt LxmfcztiAiftnm 
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( 4 ) fcSH-J: o tc*m&&&mj&t&£th . 

C0 2 • • • (3) 

H 2 +2C0 2 -.. (4) 

4 . i emsvffcgp 1 4 3 a 
at* *swt» 1 4 3 b t lt . mamta a *s«£i£ 

ffl^-4*&t=»4. ±MLfc3l»RJ68S»l 4 4 2:108 
fc. ttft*MHB 1 4 3 aStf*^« 14 3b Zlfcl&t 

t=sffj-rs x o tm^msL 1 4 1 ±iz$mtf.cmmt- 

[ 0 0 8 9 ] ttSKfiSSSS 1 4 45.l^Mb-^ 1 4 6 

-LKS^B 14 3c fcfev vt^£ftfci^;#.x£5£« 
14 4 (^AL. &«EJSSiE8& 1 4 4«f*lSiS 
fcfrtt»*S*Ut«-3g« ( C u -Z n ) &cr>fmm 
(H^£*B&) &tf&SC5UEc5EK 1 4 4 fc. W&MKm 
8SES&144 <^^^S:#tf^^^UTStt^^ 
»Mb-^ 1 4 6a»6fl9&S;h.4J^«0^:*^— fc: 

s-^^t. Jiie-fb^s;^ ( 3 ) . < 4 ) izTpLtzxm 

MK«KJC5Sr^t$-frT. *«**X (H 2 ) Ok&t 
h . *m-ti?3im& 1 4 5 14. 144tfc 

10?rfllB!t-r4Sm«?feO«!mg^*&-r4. Cl^lcJ: 

tm&i i o(cfcv>T. jje^^e^ < 1 ) m? 
{ 2 ) iz&^<-&c7)n$z.tt&Kmtf±k,x . 

[0 09 0] ^LT. _B4LfcJ:3(c. ^KOia^^ 

**r*«fla«* 1 4 oofiM>SK 141 t=»jft«n 

T. ±SBtJWWBBBte*UfeStitt-^4 0^. fUO 

Ki&mizm^xmfct&z.ttfxth. ztuzXK). 
jmaxwspi4o^f*:x{4-a5. fcsv^{±. smai®a5 

1 4 0 **tf3WFE ^ 10 0 feffcNSEWCJKHfc 

m&xs?himm*3i-r& ± ? iz4<miti-& z ttfx- 

[0 09 1] JafiLfcTOl^^Att. ±^L^ 

zmmmmtLxmux. 3m*ftozttfX'%hi><r> 
x-htuL mmmmizmfeztiz hcox-it*^. 
-ox. {t¥5tim& umwm) izxo^^tv^^, 
ma'gwMmKfoizft a m^fv^~i,z x § t o 
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mm.) *\ awERje»{=ff dff*x**<-^v^T 
gmttmmfcx&hw 

[0 0 92] H6 (a) C^Lfcf»£fc:*5Vve 
14. ±lBfli^SJS^ ( 3 ) tcisivc. ^Iffij^t LT 
.X*^— )\<mt*.£. S!HI<7)tt£BgP14 2a. 14 2 b 

tin. roii^fcfc-otli, Witt, 06 
( b ) (=5Rr*-J; 3 fc. ft/J>£Kl 4 1 «-IMC. »- 

^)«wiaa»i4 2cav«msMii»i43ck. ±3* 

UtaitRJEaW 14 4. **tfxtt*(9f 145*^ 

[0093] iiifiL^maSy^xA^L/Sj^H 
K®a5 14 0 tz&vvcfi, JJBfcSKJG* ( 3 ) 
(4 ) TORJ6l2^flBHfcO-l*fljaS (CO) £4: 

fWEya-iH 0 Oco^fK«SC14 0ii. 
-hiBLfci-Sfc KB"?? 2 l ofgcor;io-;u&tf 

ix, 7j<S (H 2 ) fclttjj&fttfDilRftRjR (C0 2 ) . 

UtftO-RffcR* (CO) *£jjW4*SISKfc 
VftU&ttl 4 0 a ICjDiT; *HMe5WRJEgBl 4 0a 
*»6«fcS*lfc-IWfc** (CO) ^IPWJM 120 
Stf/OUi»«»l 1 oa»fcftfc$*ifc* (H 2 O) k 

kiss*, zmtim (co 2 ) (h 2 > ^ 

HBM 14 0b ■CSlEL#tL^*^^-S'fl« (CO) 
£B3& (O) tRmzitx-ffitmm (C0 2 ) 
-rsss^-fbRJESP 14 0 c <?>o h0yj,-%< t i>—jjfr 

* (H 2 ) Sr3£S3ffl 1 0 fcfcfefc, 

ikt.4-Rfty»sR (co) *mmtet&t>cD?$>z. t 

CO + H 2 O ->-C0 2 +H 2 
ClOfcf^^nS-l!^^ (C0 2 ) 14. 

10 0 <W«*=aBKW . 
[0 098] 7Ktt>-7b^jeSP14 0b<7)^<i:t— 
^«0^tefffitf WtaHKiMtRiEW 140cll*tt 
isy b%J&& 14 0b mtSm ( C O ) £ 

ZSHfcgSg (CO 2 ) t=BaW-*ti<J3-C*0. SP&06 



7 f-RJS&l 4 0 b&tf3gffiKffcRJE»l 4 0 c<?)M* 

[0094] OT. «^3ESffl4 0«9«4ilShH6(= 
^LttStiLkcom&iz^xmHi't S. «mK«S514 
Oc7)7j<M^;K®RJE5g5 140ali 06 (a) ICjjcflS 

iftfc •? , Bmswtgs 143 a»v *jmhk 

143bli, WRb-*14 6fcH«JCTa-Si-0 

(ch 3 oh) at^* (h 2 o) tiiHfcs-e-i. 

[0095] -f-LT. **StK«R«3ifite*iVvCtt. 
-HeSvffcUtX^y-/!^ (CH 3 OH) SI/tK (H 
2 O ) tCj^LT. S?&t— * 1 4 6T*Ba3 0 OXtftil 
**ff : <0»H«t»5e-J-*ii:toJ:"5. 4 9. 4kJ/nol 

(3) ^7K-r«tdc (h 2 ) kwmnzimMm 

(co 2 ) zey-mitmm (co 2 ) 

(H 2 ) t-^bJUS (C0 2 ) £BM3H£j&ftfc LT 
fiafiiO— K-ft^ (CO) T^^StiS^-^S,, 
[0 09 6] CiT. TK^fvKSSJC^iDV^T. SJ^ 

»fe UT#yMfv4-fMU*as. ( c Q.LtlMr*:&fe» 

COTkHisy 14 0 bStX^fJlHLRJE^ 14 0 

c £7}^IMK®RJE5gP 14 0a <7)&mzm$. LT . tM4 

-IS-fk^* (CO) £^i?-{bK3!t (C0 2 ) St^7j<§| 

(h 2 ) iz$mLx, GmwKww&mjttzzoiz 
H6 (a) izm-rtmkm^m—ThhiK miona^ 

14 2 a^ftfc 0 ^Tk^KSR^gP 14 0 affiSf 

com&-?z>-Mitgm (co) ^^i^o*^^ 

(H 2 ) S«ar*B:ffl«3WS*tfeii, i^Mt- 
^ 1 4 6 i: ISKUfcT a - S i - O - N^co^k^!!*^^ 

[0097] 7jc&>-7 hSJSgB 140 bW*tty7 h 
EJEjggfcrfcwt, -k^^s (co) (c^TLTtK (tK 
^,;H 2 0) tRmZitZZklZZOAO. 2kJ/mol 

t^-riotc. ziiKfcjai (co 2 ) k^<m (h 2 ) ^* 

... (5) 

(a) *^«mm-ftSP14 3a. *^-ftSC 1 4 3 b £* 
B&L. mmv±lilUl4 2 a. Tjclltijgp 1 4 2 b Oftb 0 

m-t^ta^k. ^m^^j-wnoo^nai^^K 1 ) 
a^'s^-s.^fiK^ (o) ^ttatj-r&ttajspfc. 

*-o. SHRt-^ 1 4 6 fclSJfiifcTa-S i 
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mizj: K>^mm.m (co 2 ) k*m (h 2 ) earns 
iito^ti-mitsm (co) izttLxim (o 2 ) * 

CO+ (1/2) 0 2 — C0 2 
=5rfc. gttRBHfcRJSgE 140cli, Tk^MKSKfESP 1 
4 0a h^JEgB 1 4 0 b k CDltlfcl£H-T 4 

k*. ±i5-^*P*&1l^fc4 9^£ft4*fg (H 

2 ) w\-<mMiV>£j$M (£fc. zm^mm (c 
o 2 ) ) zm^fx.-ti'iooizmi^titzmiiffL 

fctfrLT. *M5vfc#WiS*t4. 

[0100] *^Hg^|,^ag^x-f^^)Sffl 
S*L4«B*ya.-*-l 0 0&tfBP^»/:?2 1 0<m 

=Kfc-?wt. BnBt«WLTIMl(=»Wfc. 07 
(a) —07 (d) Xl/07 (e) —07 (h) W:. % 
*i W*WBt=« *«M^tt A WOT Sft-4— USSCT 

B&«i£0'e&4. 

[0 1 0 1 ] 07 (a) --07 (d) &.UT17 (e ) ~ 

i7 (h) iz5a-f£?iz. ^mmmizmhmM^^ 
14. ftwmmmtm&cogkftX'mAZtifcim^-y 9 2 

1 ok. »t 7 ?2i o*^gsaOTWhLe 

-gu2 2ot. zmixms&istix^z. zzx.'mn 

t^/9 2 1 014. Miff. «I^FL.^SA-r-S.3gBJO^ 
Ktt»^F^-^T'S)-?T. *teffl*)»^fcl4. J*9"r 
VTm<r>ftti®&frb%WtZ>>^vdr--;2 1 IT*- 

fct4. /n°v^-^'2i izmm-zmMzKox^z. 

Sm^-/* 2 1 0t43BB5:*-*TljtJ££*T-4k 
k£>fc. 07 (a) fc5jrt4 5fc. ^IHStfDSS^fi 
Mt=&«2 1 0 c fcS»*fc*jft**LTfc 0 . w*tfc4 

fi) £8l^fciil2^4C:k#T&44 5fc : $:-?T^ 

[0102] sJvW-»2 2 014. :WMLT. 12Lt 
SaBBJBfcR«<OfltiS*^-S3WPE^jL-/H 0 0# 
ttmzti* jEBS^EL ( + ) *«W-JS,*lfc3S«»2 2 
Oak. ftffi^f E L ( - ) **J*fciXJfc*Ml*2 2 0 
bk. JSra2 2 0afc#fl|«2 2 0b*»&-*-4i:fc 
tfc. ^«§P2 2 0akftS^EL (-) Sr^vWfc 
S»W-*a8*2 20c4:. S:*t-C«WtS<iTV^*. 
£ £T. 5g«S52 2 0a. *J[6)S?2 2 O b&l«£SSSP2 

2 0 c X *) m*tUzSMLlz2gRS P 1 JJBflSR 
J~\"/9 2 1 OHS^Lfcl^JDaMfc«i: i Sr*. 

[0 103] ££>fc, */W-gP2 2 0Ji. *tfigff2 2 

fLSr*-f-SCi«P2 2 0dk. Q»2 2 0 d*>?LRtffMB 
^ a. -MOO WliJ^ifefti^^ 10 4 * jUS** 



KJC$-£4 £ k fc4 0 2 8 3 - 51cJ/»lgflE<0l!&XjM'- 

^-wbrlt* <K*nfc*Ri&* ( 6 ) izfh-ti o fc. 

ziMfc** (co 2 ) tf£MZtih. 

• ■ ■ (6) 

B&^%Ifi]iraiSS2 2 0ek. £fi;LTV>4. Srfc. * 
/U^-352 2 0 £0&Mg&2 2 0c fcf4. 07 ( e ) fc^ 
■tJ: 5 fc. 07 ( a ) iZ^Ltz^m^-v 921 0<D*£g 
2 1 OclZfttX. XJ4. SS2 1 OckflfSLT. 

&2 2 o h.mi^ti^m^mm-ti. i><r>x-h->x i> 4 
v^. ztiizi *) . *;u-^-Sf 2 2 o izim'*v? 2 l o 

B*-*,Ll::*T&4J:5iCfr-9TV*4. =5:fc. i<0« 
£\ 5SSS52 2 0 ci4. ^W%Xhf%Wm2 2 0 h 

[ o i o 4 ] .r co 4 5 srif ^^-rsm^^x^A^tj 

wc. >^/*r— s J2 1 1 £§fl#L;£«m^<y 7 2 1 0# 

^raspifcj&ws^k. »r*08^-r4 5 
k. «imMaiM!Sk^?.«m^ai < i ; 2 2 0 f 

^* J H^§itT^-l.em^#2 1 0 dSrif UT«f 

t. <smn-v9 2 1 ocojsaiKjhistfe^s^s^T. m 

2 1 0 f rt&^^iHJtl«2 2 0 f rtTtO*B5S*fc4 
0 S16MtcaB^$^t5l^yA-;H 0 0 

[0105] I ZX\ Ig^^-r A«, J^^N'y ?21 

Oj^SMIS P 1 izMtoiStL. *>i-y-&2 2 0 
fifc«»fc*JV^T. CTi(4. i^U^nttJ^KOiflfflco 

-fb^mmk ■m^^wKWRRv^t^r 4 4 a tc« 

fi£§nTV^4. ^Ok#. »s-. y j?2 1 03&«S 

SSP1 IC3E*tCJD»S*lfc«»T. «m^*-y^ 2 1 0 

coemsaiP2 1 o a#. ®mm2 2 o a.M<r>®mm& 
e»tft»fc:a«UTfiaw* 4 a tc ^ 2 1 
ocDfi6sgffli2 1 0 b ^m^^xwm-h fc k UC. jUS 

^^•«y ^ 2 1 0^fU9'-U2 2 Ofrb^m&iZffi&t 
4^kS:l56±t-4^^. jSm^' ? 9 2 1 0 cOffeSffll 2 
10b k«t&iai2 2 0 bOSggfrfr**. S^&#flyjT 
ffi-^-f- 44 3 <,zm&2h.X^Zc\ti>m& LV^. 
[0106] ^ixtc4 0 . _B£Lfc4 5 fc. gjmiggP 1 
7 Ojipfe&igtiAa.— >H 0 O^iOiW^IIffllg? 1 8 Ofc 
i&^S*^'«S&$^4. i^. *HSfi^®fc«4«j!I^ 
X^A*SBfSco^^ XDVClzgzSZtlh ^ kfc4 
0. 5E«^1 6 0ft4V44^mgPl 1 0a>4>Ji5;>j£iT-*: 
«^<0-gf!*qEfiS^E L ( + ) 2 2 0 b fc 

ISlt£*Utftffi3il^ E L (-) Sr^LT. fA^DV 

ctizftMZtvtzxyvio— ^CNTfclgi&m^r (3yi> 

[0107] Lfe^T, lafflco^WfiklRl^fc©^ 
fclX OSo CI k . iafflco^Wffik [sj— Xi4PI^ 

<mm&viRTS^m (zzth. n&mk) tt-tht 
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izmibtl&m'^W&l 7 0*>\ JcM&l 6 
tUZ+v-Wz*. O^EttStU ftlgMl 1 0««m-b;P 

SBU PWWHKfcovvctt, R-tftfWfcf+l/C, * 

[0109] 08 £55*-* 5 te. *ftflc«JjgMfc«Sm 
Jg^-rA 30011 10 0 fcflMBpf'y 

? 2 1 ot<mm&ft£.xmK>9\-L&mzmfgLZix^ 
tLxmsmkA-^^mjmk^Lx^. tt^ 

?x3^is>m&&WMzm^xM'b&mztni8.zti. m. 
[oiio] jw«ei*a— i^i 6oi*«~Mk.' nttim 

ORjaffl!lHfc«-3T®^S56«gPl 10t. RfttfO 

jw^s^a-yn oo watte. *sai«i*«-e*i-en5 

0 O/imJaTO^SESSS^SKW^S^EIf^aSCC 

Bist mmt-?im&znfz^m>&.nRm& '(* 
oo>u mjaTo^sa&si^^ssrtosra^w^iasfc 
ft^? b£W ) 1 4 0 b t „ &%&tfm&*ti j eti 5 

0 o m mOT<owH^avawrti^ia*Bf)Si*tc 

R^ill«t-^3^jSSltfcaBaiWKR*B» (SIR 
IWfcRJBSP) 1 4 0 c fc s Mt^a-ZH 0 OWgfffc: 
v-f ? >y r-fb§itTJDEtt§^aif^JffllS5 18 0 
t s fWES^A— A* 1 0 0<OP3eW*^±lB^«g5 1 

1 oommzx-MML, ftunm^znoMi&im 

OalMTL (X'J 7b) 130ah JJ2S»S«tCfcV% 
T*««*i*ll^«ft <**) (<S*g) LT#8i 

@MS^4*»ilIIJR*l 0 2 1 , EJRLfcffl&Sfttf)-* 
fc***S»rRfli» 14 0a (cfttttiS&tMWe 
S&2 2 0 e fc % Rft±lB3&»6 JJE«WW 1 1 0<0£*Hi 

4fcRJ6*l 4 0 c Kfc^-C^jfcSi-U ^EWKiwrr** 
(ZiMkJWW) tJWtyi-MiWIfcJ* 

m-tzgimii i o 6 fc . Efta&»#iNHtf no 



[0111] JHmS&&EJ&& 140 aStfcfctt^:? b 
RJSS51 4 0bii„ KiSteiHRr*i: LT, fl!£jft!|feft 
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